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PROBLEM TO BE SOLVED: To enhance driving feeling while 
preventing an overspeed of a motor. 
SOLUTION: An operation of an operation lever BL is 
detected by a pressure switch 44 for working, and an 
operation of an acceleration pedal 1 5 is detected by a 
pressure switch 45 for teveling. When the operation of the 
acceleration pedal 15 is continued for a prescribed time 
under a nonoperated condition of the operation lever BL, an 
engine speed is restrained to a prescribed speed or less set 
by a speed setter 47. When the lever BL is operated, the 
engine speed is controlled to a speed set by a speed setting 
dial 46 irrespective of an operation of the acceleration pedal 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of tbis translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The hydraulic pump driven by the prime mover, and the hydraulic motor for transit driven by 
the pressure oil breathed out from said hydraulic pump, The working-level month actuator driven by the 
pressure oil breathed out from said hydraulic pump. The accelerator pedal which adjusts the engine speed 
of said hydraulic motor for transit, and a control-lever means to operate said working-level month 
actuator, A pedal detection means to detect actuation of said accelerator pedal, and a control-lever 
detection means to detect actuation of said control-lever means, A rotational frequency accommodation 
means to adjust the rotational frequency of said prime mover, and a revolving-speed-control means to 
control said rotational frequency accommodation means. It has a transit upper limit setting means to set 
up the upper limit of the rotational frequency of said prime mover at the time of transit. Said revolving- 
speed-control means When actuation of said control-lever means is not detected by said control-lever 
detection means. The oil pressure transit car characterized by controlling said rotational frequency 
accommodation means so that the rotational frequency of said prime mover may turn into a rotational 
frequency set up by said transit upper limit setting means at least, if actuation of said accelerator pedal is 
detected by said pedal detection means beyond predetermined time. 

[Claim 2] It is the oil-pressure transit car with which it has an engine-speed setting means set up the 
engine speed of said prime mover, in an oil-pressure transit car according to claim 1, and said revolving- 
speed-control means is characterized by to control said engine-speed accommodation means so that it may 
become the engine speed to which the engine speed of said prime mover was set by said engine-speed 
setting means irrespective of actuation of said accelerator pedal, if actuation of said control-lever means is 
detected by said control-lever detection means. 

[Claim 3] In an oil pressure transit car according to claim 2 said revolving-speed-control means When 
actuation of said control-lever means is not detected by said control-lever detection means. If actuation of 
said accelerator pedal is detected by said pedal detection means beyond predetermined time The rotational 
frequency set up by the rotational frequency to which the rotational frequency of said prime mover was 
set by said transit upper limit setting means, or said rotational frequency setting means is the oil pressure 
transit car characterized by controlling said rotational frequency accommodation means so that it may 
become a low value either. 

[Claim 4] In an oil pressure transit car according to claim 1 to 3, said hydrauUc pump is a variable- 
capacity mold. It has a load detection means to detect the load which acts on this hydraulic pump. Said 
revolving-speed-control means The oil pressure transit car characterized by controlling said rotational 
frequency accommodation means so that it may become a value with the rotational frequency of said 
prime mover higher than the rotational frequency set up by said transit upper limit setting means at least 
when the load detected by said load detection means becomes beyond a predetermined value. 
[Claim 5] When it has a failure judging means to by_which said revolving-speed-control means judges 
failure of said pedal detection means in an oil-pressure transit car according to claim 1 to 4 and failure of 
said pedal detection means is judged by said failure judging means, it is the oil-pressure transit car 
characterized by to control said rotational frequency accommodation means so that the rotational 
frequency of said prime mover may turn into a rotational frequency set up by said transit upper limit 
setting means at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to oil pressure transit cars, such as a wheel moimted 

hydraulic excavator. 

[0002] 

[Description of the Prior Art] They are supplied to a working-level month actuator, and work digging etc. 
while oil pressure transit cars, such as a wheel mounted hydraulic excavator, make a driving source the 
discharged oil from the variable-capacity hydraulic pump driven by the prime mover, supply this pressure 
oil to the hydraulic motor for transit and carry out a transit drive. In this case, if the driving pressure of the 
hydraulic motor for transit or a working-level month actuator becomes beyond a predetermined value, 
horsepower control which makes ****** of a variable-capacity hydraulic pump small is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, to miniaturize a hydraulic motor today is desired 
from points, such as effectiveness. However, when a hydraulic motor is miniaturized, there is a possibility 
that a motor may carry out overspeed r.p.m., at the time of high-speed transit of a car. If the prime-mover 
rotational frequency at the time of transit is set up lower than the prime-mover rotational frequency at the 
time of an activity in order to prevent it for example, when repeating transit and an activity and 
performing them, a rotational frequency will be switched frequently and will become impleasant for an 
operator. 

[0004] The purpose of this invention is to offer the prime-mover revolving-speed-control equipment of 
the oil pressure transit car which can raise an operation feeling, preventing the overspeed r.p.m. of a 
motor, 
[0005] 

[Means for Solving the Problem] It matches with the drawing of the gestalt of operation and this invention 
is explained. 

(1) The hydraulic pumps 10 and 20 which drive an oil pressure transit car according to claim 1 by the 
prime mover 2, The hydraulic motor 1 for transit driven by the pressure oil breathed out from hydraulic 
pumps 10 and 20, The working- level month actuators 32-35 driven by the pressure oil breathed out from 
hydraulic pumps 10 and 20, The accelerator pedal 15 which adjusts the engine speed of the hydraulic 
motor 1 for transit, and a control-lever means BL to operate the working-level month actuators 32-35, A 
pedal detection means 45 to detect actuation of an accelerator pedal 15, and a control-lever detection 
means 44 to detect actuation of the control-lever means BL, A rotational frequency accommodation 
means 28 to adjust the rotational frequency of a prime mover 2, and a revolving-speed-control means 50 
to control the rotational frequency accommodation means 28, When it has a transit upper limit setting 
means 47 to set up the upper limit of the engine speed of the prime mover 2 at the time of transit and 
actuation of the control-lever means BL is not detected by the control-lever detection means 44, So that 
the rotational frequency of a prime mover 2 may turn into a rotational frequency set up by the transit 
upper limit setting means 47 at least, if actuation of an accelerator pedal 15 is detected by the pedal 
detection means 45 one or more [ predetermined time t ] The purpose mentioned above when the 
revolving-speed-control means 50 controlled the rotational frequency accommodation means 28 is 
attained. 

(2) If invention of claim 2 is equipped with an engine-speed setting means 46 to set up the engine speed 
Na of a prime mover 2, in an oil pressure transit car according to claim 1 and actuation of the control- 
lever means BL is detected by the control-lever detection means 44, the revolving-speed-control means 50 
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will control the engine-speed accommodation means 28 irrespective of actuation of an accelerator pedal 
15 so that the engine speed of a prime mover 2 turns into the engine speed Na set up by the engine-speed 
setting means 46, 

(3) Set invention of claim 3 on an oil pressure transit car according to claim 2. When actuation of the 
control-lever means BL is not detected by the control-lever detection means 44, If actuation of an 
accelerator pedal 15 is detected by the pedal detection means 45 one or more [ predetermined time t ] 
either of the rotational frequencies Na set up by the rotational frequency or the rotational frequency 
setting means 46 which the rotational frequency of a prime mover 2 was set up by the transit upper limit 
setting means 47 — the revolving-speed-control means 50 controls the rotational frequency 
accommodation means 28 to become a low value. 

(4) Set invention of claim 4 on an oil pressure transit car according to claim 1 to 3. If the load which was 
equipped with a load detection means 41 to detect the load which acts on this hydraulic pump 10, by 
having used the hydraulic pump 10 as the variable-capacity mold, and was detected by the load detection 
means 41 becomes more than predetermined value PI The revolving-speed-control means 50 controls the 
rotational frequency accommodation means 28 to become a value with the rotational frequency of a prime 
mover 2 higher than the rotational frequency set up by the transit upper limit setting means 47 at least. 

(5) Set invention of claim 5 on an oil pressure transit car according to claim 1 to 4. If the revolving-speed- 
control means 50 has a failure judging means 55 to judge failure of the pedal detection means 45 and 
failure of a pedal detection means is judged by the failure judging means 55 The rotational frequency 
acconmiodation means 28 is controlled so that the rotational frequency of a prime mover 2 turns into a 
rotational frequency set up by the transit upper limit setting means 47 at least. 

[0006] In addition, although drawing of the gestalt of operation was used by the term of above-mentioned 
The means for solving a technical problem explaining the configuration of this invention in order to make 
this invention intelligible, thereby, this invention is not limited to the gestalt of operation. 
[0007] 

[Embodiment of the Invention] The case where this invention is applied to a wheel mounted hydraulic 
excavator by drawing. 1 - drawing 10 is explained. A wheel mounted hydraulic excavator carries a 
revolving superstructure possible [ revolution ] on a wheel mounted (tire type) transit object, and attaches 
a working-level month attachment in this revolving superstructure. 

[0008] Drawi ng 1 is the oil pressure circuit diagram of the wheel mounted hydraulic excavator by this 
invention. The main pumps 10 and 20 which drive this hydraulic circuit with the engine which is not 
illustrated. Four control valves 11-14 arranged by the serial to the main pump 10, Five control valves 21- 
25 arranged by the serial to the main pump 20, The transit motor 1 driven by the pressure oil controlled by 
control valves 1 1 and 25, The bucket hydraulic cylinder 32 driven by the pressure oil controlled by the 
control valve 12, The boom cylinder 33 driven by the pressure oil controlled by control valves 13 and 23, 
It has the arm hydraulic cylinder 34 driven by the pressure oil controlled by control valves 14 and 22, and 
the revolution motor 35 driven by the pressure oil controlled by the control valve 21 . A control valve 24 is 
a spare control valve. The transit motor 1, a boom cylinder 33, and an arm hydraulic cylinder 34 are 
driven in the unification circuit which the pressure oil from main pumps 10 and 20 joins, and accelerates a 
working speed. Pilot pump lOA is supplied also to the detector ( drawing 5 ) of actuation / un-operating 
the accelerator pedal mentioned later, and actuation / un-operating it of a control lever while it supplies a 
pilot pressure oil to the pilot circuit mentioned later. 

[0009] Drawin g 2 is drawing showing the detail of a transit hydraulic circuit shown in drawin g 1 . In 
addition, the transit hydraulic circuit of drawin g 2 shows one [ one main pump 10 of drawin g 1 , and ] 
control valve 1 1 for transit. As shown in drawings! , the direction and flow rate are controlled by the 
control valve 1 1 , and the discharged oil from the variable-capacity mold main pump 1 0 driven with an 
engine (prime mover) 2 is supplied to the variable-capacity mold transit motor 1 through the brake bulb 4 
having the counter balance bulb 3. Rotation of the transit motor 1 changes gears by transmission 5, and is 
transmitted to a tire 8 through a driveshaft 6 and an axle 7, and a wheel mounted hydraulic excavator runs. 
The transit driving pressure force (motor driving pressure) is detected by the pressure sensor 41 as 
pumping pressure force. The change gear ratio of transmission 5 is determined as one of a low / highs by 
lever actuation in which it does not illustrate. 

[0010] ****** of a main pump 10 is adjusted by pump regulator lOB. Pump regulator lOB is equipped 
with the torque limitation section, a pump discharge pressure is fed back to this torque limitation section, 
and horsepower control is performed. Horsepower control is the so-called P-qp control as shown in 
drawing 3 . In addition, the so-called valve control which controls the opening of a control valve 1 1 by the 
gestalt of this operation not according to the so-called accelerator control from which a prime-mover 
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rotational frequency changes according to the control input of an accelerator pedal 15 but according to the 
control input of an accelerator pedal 15 is performed. Under this valve control, to mention later, the 
rotational frequency at the time of a Takama sprinting line is controlled by 2 1 50r.p.m, and the maxunum 
engine speed at the time of an activity is controlled for the maximum engine speed at the time of transit by 
1950r.p.m. in 1600r,p.m., respectively. Pump ****** qp is controlled by regulator lOB so that the load 
determined by the pump discharge pressure P and pump ****** qp does not exceed engine power by this 
horsepower control. That is, if the above-mentioned feedback pumping pressure force P is led to regulator 
lOB, pump ****** qp will be controlled along the P-qp diagram of drawing J . 

[001 1] ****** of the transit motor 1 is adjusted by regulator 1 A. The pilot pressure according to motor 
driving pressxire acts on regulator 1 A, and motor ****** qm is switched to two steps of size by this. 
Namely, if motor driving pressure becomes more than predetermined value PI, the pilot pressure more 
than predetermined acts on regulator 1 A, motor ****** qm will be made into max and, less than 
[ predetermined value PI ], as for motor ****** qm, motor driving pressure will be made into min. 
[0012] A pilot circuit has pilot pump lOA, the transit pilot valves 16A and 16B of a pair which generate a 
secondary pilot pressure according to treading in of an accelerator pedal 15, and the slow return bulbs 
17A and 17B of a pair which follow these pilot valves 16A and 16B, and are delayed in the return oil to 
pilot valves 16A and 16B. an accelerator pedal 15 ~ the treading-in actuation by the side of before [ the ] 
(stepping on a front), and the treading-in actuation on the backside (stepping on the back) — respectively - 
- front and the back — rotatable — before ~ stepping on — pilot- valve 16A drives ~ having ~ after ~ 
stepping on ~ pilot-valve 16B drives. The pilot pressure from a pilot circuit acts on the pilot port of a 
control valve 11, and a control valve 1 1 is switched to F location or R location by this according to the 
pilot pressure. Consequently, the pressure oil from a main pump 10 acts on the transit motor 1, the transit 
motor 1 rotates at the rate according to a pedal control input, and a car runs. 

[0013] If pedal actuation is stopped during the car transit depended for stepping on before an accelerator 
pedal 15, transit pilot- valve 16A will intercept the pressure oil from pilot pump lOA, and the exit port will 
be opened for free passage with a tank. Consequently, the pressure oil which was acting on the pilot port 
of a control valve 1 1 returns to a tank through slow return bulb 17A and transit pilot- valve 16A. Since a 
return oil is extracted by drawing of slow return bulb 17A at this time, a control valve 1 1 switches to a 
center valve position gradually. If a control valve 1 1 switches to a center valve position, supply of the 
driving pressure oil to return and the transit motor 1 will be intercepted to a tank, and, as for the 
discharged oil from a main pump 10, the counter balance bulb 3 will also switch to the center valve 
position of illustration. 

[0014] In this case, a car body continues transit with inertial force, the transit motor 1 changes to a pump 
action from a motor operation, and the B port side in drawing serves as regurgitation [ an inhalation side 
and A port side ]. Since the pressure oil from the transit motor 1 is extracted by drawing (neutral 
diaphragm) of the counter balance bulb 3, the pressure between the counter balance bulb 3 and the transit 
motor 1 rises, and it acts on the transit motor 1 as brake pressure. Thereby, the transit motor 1 generates 
braking torque and makes a car body brake. If inhalation oil quantity runs short during a pump action, the 
transit motor 1 will be supplemented with oil quantity from the makeup port 18. As for brake pressure, the 
maximum pressure is regulated with relief valves 19A and 19B. 

[0015] The activity attachment of a wheel mounted hydraulic excavator consists of a boom, an arm, and a 
bucket. The object for arms, the object for booms, and the pilot control lever for buckets are prepared in 
the driver's cabin. Drawing 4 shows the boom pilot circuit on behalf of the pilot circuit for activity 
attachments. If the boom control lever BL is operated, the control valves 13 and 23 ( drawin g 1 ) for 
booms of an oil pressure pilot change-over type will switch with the pressure from pilot pump lOA 
decompressed with the pressure reducing pressure control valve (pilot valve) PV according to the control 
input, the discharged oil from a main pump 10 will be led to a boom cylinder 33 through control valves 13 
and 23, and a boom will go up and down by telescopic motion of a boom cylinder 33. If the boom control 
lever BL is operated to a boom raising side, a pressure oil will be supplied to the bottom side of a boom 
cylinder 33, and if it is operated to a boom lowering side, a pressure oil will be supplied to the rod side of 
a boom cylinder 33. 

[0016] Drawing 5 is drawing explaining the circuit which detects actuation/non-operating state of an 
accelerator pedal 15, and actuation/non-operating state of a control lever. The discharged oil from pilot 
pump lOA is led to a tank through the control valves 1 1 and 25 for transit motors through a duct L2 while 
it is led to a tank through the control valve 12 for buckets, the control valve 13 for booms, the control 
valve 14 for arms, the control valve 21 for revolution, the control valve 22 for arms, the control valve 23 
for booms, and the control valve 24 for reserves through a duct LI. Diaphragms 42 and 43 are formed in 
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ducts LI and L2, respectively, and the working-level month pressure switch 44 and the pressure switch 45 
for transit are formed in the downstream of diaphragms 42 and 43, respectively. If control valves 12-14 
and any one of 2 1 -the 24 are operated, the pressure of the duct LI of the downstream of diaphragm 42 
will rise, a pressure switch 44 will turn on, and actuation of control valves 12-14, and 21-24, i.e., a control 
lever, will be detected. Similarly, if control valves 1 1 and 25 are operated, the pressure of the duct L2 of 
the downstream of diaphragm 45 will rise, a pressure switch 45 will turn on, and actuation of control 
valves 25 [ 1 1 and ] 15, i.e., an accelerator pedal, will be detected. 

[0017] Drawing 6 is the block diagram of the control circuit which controls an engine speed, and each 
device is controlled by the controller 50 which consists of CPUs etc. The centrifugal spark advancer 26 of 
an engine 2 is connected to a pulse motor 28 through a link mechanism 27, and an engine speed is 
controlled by rotation of a pulse motor 28. That is, an engine speed goes up by normal rotation of a pulse 
motor 28, and it falls by inversion. Rotation of this pulse motor 28 is controlled by the control signal from 
a controller 50. A potentiometer 29 is connected to a centrifugal spark advancer 26 through a link 
mechanism 27, this potentiometer 29 detects the centrifugal-spark-advancer lever include angle according 
to the engine speed of an engine 2, and it is inputted into a controller 50 as engine control engine-speed 
Ntheta. The engine-speed setting dial 46 which sets up an engine speed by actuation from a driver's cabin, 
the pressure sensor 41 shown in drawing 1 , the pressure switches 44 and 45 shown in drawing 5 , the 
engine-speed setters 47 and 48 which set up predetermined engine-speed 1600r.p.m, and 2150r.p.m., and 
the engine-speed setter 49 which sets up the predetermined minimum engine speed (for example, 
900r.p.m.) are connected to the controller 50 again, respectively. In addition, in the rotation setting dial 
46, a rotational frequency is set up in the range of 900r.p.m. - 1950r.p.m. 

[0018] Drawing 7 is a conceptual diagram explaining the detail of a controller 50. A function generator 51 
outputs the target rotational frequency (dial rotational frequency Na) corresponding to the signal from the 
rotational frequency setting dial 46 (potentiometer) with a property like the illustration defined 
beforehand. Predetermined engine-speed 1 600r.p.m. set as the engine-speed setter 47 is inputted into the 
lowest selection circuit 53 when the engine-speed limit switch 52 has closed. In the lowest selection 
circuit 53, setting rotational frequency 1600r.p.m. is compared with the dial rotational frequency Na, and 
the minimum value is chosen among 2 inputs. The engine-speed limit switch 52 is closed by the following 
closing signals. 

[0019] The ON / off signal from the pressure switch 45 for transit are inputted into a timer 54 and the 
failure judging circuit 55, respectively. A timer 54 will output a predetermined signal to the closing signal 
output machine 56, if the predetermined time tl (for example, 2 seconds) time check of the ON signal 
from the pressure switch 45 for transit is carried out. By this, the closing signal output machine 56 outputs 
a closing signal, and closes the engine-speed limit switch 52. predetermined time t ~ 1 ****, as for the 
back, the closing signal output machine 56 continues and outputs a closing signal irrespective of the 
condition of a timer until a reset signal is inputted. A timer 54 is reset by the off signal from the pressure 
switch 45 for transit, or the time check of the predetermined time tl of an ON signal. The ON / off signal 
from the working-level month pressure switch 44 are inputted into the closing signal output machine 56 
and the closing signal switch 57, respectively. The closing signal from the closing signal output machine 
56 suspends the output with the ON signal (reset signal) from the working-level month pressure switch 
44, The closing signal switch 57 is wide opened by the ON signal from the working-level month pressure 
switch 44, and is closed by the off signal. 

[0020] The failure judging circuit 55 judges failure of the pressure switch 45 for transit. The pressure 
switch 45 for transit is adjusted to always [ forward ] so that 0.5V (off signal) or 4.5V (ON signal) may be 
outputted to the input of 5V. If a pressure switch 55 outputs an abnormality signal (i.e., if 5V are 
outputted), the failure judging circuit 55 will be judged to be an open circuit of a switch 45, if OV are 
outputted, it will judge with it being short and a closing signal will be outputted to the engine-speed limit 
switch 52. The engine-speed limit switch 52 is closed by this at the time of failure of the pressure switch 
45 for transit. 

[0021] If the detecting signal Pd from a pressure sensor 41 becomes beyond a predetermined value (for 
example, switching pressure PI of motor ****** qm), a function generator 58 will output a high-level 
signal, and will output a low-level signal under with a predetermined value. If the pressure switches 45- 
4.5V for ON, i.e., transit, are inputted for the pressure switch 45 for transit and a high-level signal is 
outputted from a function generator 58, AND gate 59 will output a change-over signal, and will switch the 
setting change-over switch 61 to Contact a side from Contact b side. Each contacts a and b of the setting 
change-over switch 61 are connected to the rotational frequency setters 48 and 49, respectively. If the 
setting change-over switch 61 is switched to Contact a side, setting rotational frequency 2150r.p.m. will 
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be inputted into the highest selection circuit 62, and if switched to Contact b side, setting rotational 
frequency 900r.p.m. will be inputted into the highest selection circuit 62. 

[0022] In the highest selection circuit 62, setting rotational frequency 2150r.p.m. or 900r.p.m. is 
compared with the rotational frequency chosen in the lowest selection circuit 53, and the maximum is 
chosen. And a selection value (engine-speed command value Nin) is compared with control engine-speed 
Ntheta equivalent to the amount of displacement of the centriftigal-spark-advancer lever 27 detected by 
the potentiometer 29 in the servo control section 63, and a pulse motor 28 is controlled so that both are in 
agreement according to the procedure shown in drawin g 8 . 

[0023] In drawin g 8 , the rotational frequency command value Nin and control rotational frequency 
Ntheta are fu-st read at step S21, respectively, and it progresses to step S22. At step S22, it stores in 
memory by making the result of N theta-Nin into the rotational frequency difference A, and judges 
whether it is |A|>=K in step S23 using the criteria rotational frequency difference K defined beforehand. If 
it will progress to step S24 if affmned, and it judges whether it is the rotational frequency difference A> 0 
and it becomes A>0, control rotational frequency Ntheta is larger than the rotational frequency command 
value Nin, that is, since the control rotational frequency is higher than a target rotational frequency, in 
order to lower an engine speed, the signal which orders it a motor inversion at step S25 is outputted to a 
pulse motor 28. A pulse motor 28 is reversed by this and the rotational frequency of an engine 2 falls. 
[0024] On the other hand, if it becomes A<=0, control rotational frequency Ntheta is smaller than the 
rotational frequency command value Nin, that is, since the control rotational frequency is lower than a 
target rotational frequency, in order to raise an engine speed, the signal which orders it motor normal 
rotation at step S26 is outputted. Thereby, a pulse motor 28 rotates normally and an engine speed goes up. 
If step S23 is denied, it will progress to step S27, a motor stop signal will be outputted, and, thereby, the 
rotational frequency of an engine 41 will be held at constant value. If steps S25-S27 are performed, it will 
return to beginning. 

[0025] It explains still more concretely about characteristic actuation of the oil pressure transit car 
constituted as mentioned above, 

(1) Drawing_9 is a timing diagram which shows the relation between pressure switches 44 and 45 and an 
engine speed. In addition, in drawin g 9 , the motor driving pressure detected by the pressure sensor 41 is 
under a predetermined value (Pd<Pl), and a function generator 58 outputs a low-level signal. The setting 
change-over switch 61 of drawing JZ is switched to Contact b side by this, and rotational frequency 
900r.p.m. is inputted into a maximum setting circuit. Moreover, the dial rotational frequency Na is set as 
the rotational frequency (for example, 1950r.p.m.) suitable for excavation work, and the dial rotational 
frequency 1950r.p.m. is inputted into the minimimi value setting circuit 53 by the rotational frequency 
setting dial 46. 

[0026] - Transit or independent actuation of an activity - Here, when not operating a control lever and not 
operating an accelerator pedal 1 5, both the pressure switches 44 and 45 output an OFF signal, in the 
minimum value setting circuit 53, dial rotational frequency 1950r.p.m. is chosen and dial rotational 
frequency 1950r.p.m. is chosen further also in the maximum setting circuit 62. A pulse motor 28 is 
controlled by the servo control section 63 so that control rotational frequency Ntheta which is equivalent 
to a detection value from a potentiometer 29 becomes this rotational frequency 1950r.p.m., and an engine 
speed is controlled by this in dial rotational frequency 1950r.p.m. If an accelerator pedal 15 is broken in 
and operated from the condition and car transit is started, the pressure switch 45 for transit will output an 
ON signal, and a timer 54 will start it. When actuation of an accelerator pedal 15 is stopped after timer 
starting and by under predetermined time (t< 2), as the closing signal output machine 56 is shown in 
dra\vingj? (a), without outputting a closing signal, an engine speed is still dial rotational frequency 
1950r.p.m. (t=tl). An operation feeling is good, without an engine speed changing with these one by one, 
case [ like slight car migration ]. 

[0027] On the other hand, after timer starting, if predetermined time (t= 2) passes, the closing signal 
output machine 56 outputs a closing signal, and closes the closing signal switch 57, in the minimum value 
setting circuit 53, setting rotational frequency 1600r.p.m. of the rotational frequency setter 47 will be 
chosen, and the rotational frequency 1600r.p.m. will be chosen also in the highest selection circuit 62. 
Consequently, an engine speed is controlled in setting rotational frequency 1600r.p.m. (t=t2). An engine 
speed is stopped by setting rotational frequency 1600r.p.m. at the time of the usual car transit, the amount 
of pump discharges is restricted by this, and the overspeed r.p.m. of the transit motor 1 is prevented. Then, 
although a timer 54 will be reset if actuation of an accelerator pedal 15 is stopped, the closing signal 
output machine 56 continues and outputs a closing signal, and an engine speed is maintained at setting 
rotational frequency 1600r.p.m. (t=t3). Even if it stops actuation of an accelerator pedal 15 by the waiting 
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for a signal etc., an engine speed is stopped by this and aggravation of fuel consumption is prevented. 
[0028] If a control lever is operated, while the working-level month pressure switch 44 will output an ON 
signal, resetting the closing signal output machine 56 and stopping the output of a closing signal from the 
condition, the closing signal switch 57 is opened. Consequently, the engine-speed limit switch 52 is 
opened wide, dial engine-speed 1950r.p.m. is chosen and an engine speed is controlled by the lowest 
selection circuit 53 in dial engine-speed 1950r.p.m. (t=t4). An engine speed is immediately controlled by 
actuation of a control lever by this in dial rotational frequency 1950r.p.m., and workability improves by it. 
Then, if actuation of a control lever is stopped, the working-level month pressure switch 44 will output an 
off signal, and will close the closing signal switch 57. Since the closing signal output machine 56 does not 
output a closing signal at this time, an engine speed is still dial rotational frequency 1950r.p.m. (t=t5). 
Therefore, when repeating and operating a control lever, an engine speed is maintained at dial rotational 
frequency 1950r.p.m., and frequent modification of a rotational frequency is prevented. 
[0029] - When the combined control of the compound-control-action-control lever and accelerator pedal 
15 of an activity and transit is carried out, an engine speed changes as follows. That is, after the engine 
speed has been controlled by setting engine-speed 1600r.p.m. at the time of car transit (t=t60), if a control 
lever is operated, the closing signal switch 57 will open with the ON signal from the working-level month 
pressure switch 44. The engine-speed limit switch 52 opens wide, and an engine speed is controlled by 
this in dial engine-speed 1950r.p.m. to be shown in d rawin g 9 (b) (t=t6). Moreover, if actuation of a 
control lever is stopped and a timer 54 clocks predetermined time (t= 2) during transit afler operating a 
control lever and making an engine speed into dial engine-speed 1950r.p.m. at the time of car transit 
(t=t70), the closing signal output machine 56 will output a closing signal, and an engine speed will be 
controlled in setting engine-speed 1600r.p.m. (t=t7). By this, after stopping actuation of a control lever at 
the time of car transit, an engine speed can be made into setting rotational frequency 1600r.p.m,, without 
waiting predetermined time (t= 2). 

[0030] If it stops [ at the time of an activity, / in the condition of having been controlled in dial rotational 
frequency 1950r.p.m., / an engine speed operates an accelerator pedal 15 and / after a timers 54 clocking 
predetermined time (t= 2) (t=t80) ] operating a control lever, an engine speed will be immediately 
controlled in setting rotational frequency 1600r.p.m. so that the closing signal output machine 56 outputs 
a closing signal and shows it to drawin g 9 (c) (t=t8). By this, it can stop and run an engine speed 
immediately after activity termination. 

[0031] (2) When changing the set point (dial rotational frequency) of the rotational frequency setting dial 
46, the relation between the set point, and pressure switches 44 and 45 and an engine speed comes to be 
shown in draw ing 10 R> 0 (a) and (b). In addition, in dr awin g 10 (a) and (b), the motor driving pressure 
detected by the pressure sensor 41 is below a predetermined value (Pd<Pl). If the dial set point is set 
below to setting rotational frequency 1600r.p.m. set up by the rotational frequency setter 47 as shown in 
drawin g 10 (a), a dial rotational frequency will be chosen in the lowest selection circuit 53 irrespective of 
actuation of an accelerator pedal 15, i.e., closing motion of the rotational frequency limit switch 52. If an 
engine speed is followed, and is controlled by this by the dial rotational frequency, for example, a dial 
rotational frequency is set as lOOOr.p.m., crawling transit of a car etc. will become easy. 
[0032] If a dial rotational frequency is set as maximum 1950r.p.m. and an accelerator pedal 15 is operated 
beyond predetermined time (t= 2) as shown in drawing. 10 (b), setting rotational frequency 1600r.p.m. will 
be chosen and an engine speed will be controlled by the lowest selection circuit 53 in setting rotational 
frequency 1600r.p.m. (t=t9). Then, if a dial rotational frequency is set below to setting rotational 
frequency 1600r.p.m. (for example, lOOOr.p.m.), an engine speed will be controlled in the dial rotational 
frequency lOOOr.p.m. (t=tlO) and a dial rotational frequency will be set as maximum 1950r.p.m., an 
engine speed will be controlled in setting rotational frequency 1600r.p.m. (t=tl 1). That is, at the time of 
transit, an engine speed is stopped at least irrespective of the magnitude of a dial engine speed below at 
setting engine-speed 1600r.p.m., and the overspeed r.p.m. of the transit motor 1 is prevented by this. If a 
control lever is operated, the output of a closiQg signal stops, dial set point 1 950r.p.m. will be chosen and 
an engine speed will be controlled by the lowest selection circuit 53 by the dial rotational frequency 1950 
(t=tl2). An engine speed follows and changes with these to a dial rotational frequency henceforth. 
[0033] (3) The relation between the detection value Pd of a pressure sensor 41, the set point of the engine- 
speed setting dial 46, the pressure switch 45 for transit, and an engine speed comes to be shown in 
drawing 10 (c). In addition, in drawin g 10 (c), the working-level month pressure switch is outputting the 
OFF signal. If motor driving pressure increases at the time of car transit and the detection value of a 
pressure sensor 41 becomes it more than predetermined value PI, a function generator 58 will output a 
high-level signal, and will switch the setting change-over switch 61 to Contact a side. Consequently, in 
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the maximum setting circuit 62, setting engine-speed 2l50r.p.m. set up by the engine-speed setter 48 is 
chosen, and an engine speed becomes setting engine-speed 2150r.p.m. (t=tl3). A Takama sprinting line 
becomes possible by this, and the time of car start etc. can perform smooth transit with an insufficient 
output which is not, even when motor driving torque becomes large. Then, if motor driving torque 
decreases and the detection value Pd of a pressxire sensor 41 becomes less than [ predetermined value 
PI ], a function generator 58 will output a low-level signal, and will switch the setting change-over switch 
61 to Contact b side. Thereby, setting engine-speed 1600r.p.m. is chosen and an engine speed is 
controlled by the highest selection circuit 62 in setting engine-speed 1600r.p.m. (t=tl4). Consequently, an 
engine speed decreases till setting rotational frequency 1600r.p.m. (when a dial rotational frequency is 
below 1600r.p.m., it is a dial rotational frequency) at the time of low horsepower transit, and an engine 
speed is controlled the optimal according to a load. 

[0034] If the failure judging of the pressure switch 45 for transit is made by the failure judging circuit 55, 
the failure judging circuit 55 will output a closing signal to the engine-speed limit switch 52. The 
minimum value of setting rotational frequency 1600r.p.m. or a dial rotational frequency is chosen by this, 
the selection value is chosen as it is also in the highest selection circuit 62, and an engine speed is stopped 
at least in the lowest selection circuit 53 below in setting rotational frequency 1600r.p.m. Even if it is at 
the sensor's failure time, the overspeed r.p.m. of the transit motor 1 is prevented by this. 
[0035] Thus, an operation feeling improves, without an engine speed changing frequently, when repeating 
slight car migration and a slight activity and performing them while the overspeed r.p.m. of the transit 
motor 1 is prevented since the engine speed was controlled by the gestalt of this operation below in 
predetermined setting rotational frequency 1600r.p.m. at least when the accelerator pedal 15 was operated 
beyond predetermined time. Moreover, since an engine speed decreases after predetermined time after 
starting actuation of an accelerator pedal 15 as shown, for example in t=t2 of drawmg_9 , there is no sense 
of incongruity like [ in case an engine speed decreases ] in pedal actuation initiation and coincidence. 
Moreover, since it was made to make an engine speed increase till predetermined setting rotational 
frequency 2150r.p.m. according to motor driving pressure, the Takama force operation is also possible. 
Furthermore, since the engine speed was controlled to the dial set point, and any of setting rotational 
frequency 1600r.p.m. or the minimum value at the time of transit, crawling transit of a car can also be 
performed easily. 

[0036] Moreover, since the engine speed was immediately controlled to the dial set point when the control 
lever was operated, an engine speed can be controlled to the value suitable for an activity at actuation and 
coincidence of a control lever, and workability improves. Furthermore, henceforth, since the signal from 
the closing signal output machine 56 was reset by actuation of a control lever, if an engine speed is 
controlled in setting rotational frequency 1600r.p.m., an engine speed is still setting rotational frequency 
1600r.p.m., and can prevent aggravation of fiiel consumption until a control lever is operated, even if it 
stops actuation of an accelerator pedal 15 by the waiting for a signal etc. 

[0037] Since pressure switches 44 and 45 detect transit and an activity and the engine speed was 
controlled fiirther again based on the detection value, actuation of the change-over switch which switches 
transit and an activity is unnecessary. Moreover, although the sensor for detecting a transit pilot pressure 
is needed in accelerator control, since an engine speed is controlled by the gestalt of this operation 
according to the amount of change-overs of a control valve 11, the kind of sensor becomes unnecessary. 
Furthermore, since failure of the pressure switch 45 for transit is judged and the engine speed was 
restricted to below setting rotational frequency 1600r.p.m. at the time of failure, the overspeed r.p.m. of 
the transit motor 1 is prevented also in this case. 

[0038] In addition, although the pressure switch 45 for transit detected actuation of an accelerator pedal 
15, you may make it detect the actuation more than the specified quantity of an accelerator pedal 15 with 
the gestalt of the above-mentioned implementation. Moreover, although the upper limit of the engine 
speed at the time of transit was set up lower than the upper limit of the engine speed at the time of an 
activity in addition to the Takama sprinting line, as long as it can prevent the overspeed r.p.m. of the 
transit motor 1 with restricting pump ****** qp, the upper limit of the engine speed at the time of transit 
may be set up more highly than the upper limit of the engine speed at the time of an activity. Furthermore, 
although the rotational frequency at the time of an activity was set as adjustable by the rotational 
frequency setting dial 46, you may make it set up an engine speed with the gestalt of the above-mentioned 
implementation according to activity modes, such as heavy-loading mode and light load mode. The 
engine speed at the time of an activity may not be made adjustable, but you may fix to a predetermined 
rotational frequency further again. Moreover, although the rotational frequency was held even if it set the 
engine speed as the predetermined rotational frequency after actuation of the predetermined time of an 
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accelerator pedal 1 5 and stopped pedal actuation, you may make it control an engine speed by the gestalt 
of the above-mentioned implementation to another rotational frequency (for example, idle rpm) at the 
time of pedal un-operating it. Furthermore, although it was made to perform the Takama force operation 
according to motor driving pressure, the Takama force driving switch is newly prepared, the Takama 
force operation is confirmed by this switch-on, and you may make it forbid the Takama force operation by 
switch-off Although the hydraulic pump 10 was used as the variable-capacity mold, it is good also as a 
fixed capacity mold. 

[0039] the gestalt of the above operation — setting ~ a control lever BL etc. - a control-lever means - a 
pulse motor 28 etc. ~ an engine-speed accommodation means — the pressure switch 45 for transit ~ a 
pedal detection means — the working-level month pressure switch 44 — a control-lever detection means — 
a controller 50 — a revolving-speed-control means - the engine-speed setter 47 - a transit upper limit 
setting means - a pressure sensor 41 constitutes a load detection means, and a failure judging circuit 55 
constitutes [ an engine-speed setting dial 46 ] a failure judging means for an engine-speed setting means, 
respectively. 
[0040] 

[Effect of the Invention] According to this invention, the following effectiveness can be done so as 
explained above. 

(1) An operation feeling improves, without according to iavention of claim 1, an engine speed changing 

[ when actuation of a control-lever means is not detected ] frequently, when repeating slight car migration 
and a slight activity and performing them while the overspeed r.p.m. of a motor is prevented since the 
rotational frequency of a prime mover was restricted to the upper limit set up with the transit upper limit 
setting means at least when actuation of an accelerator pedal was detected beyond predetermined time. 

(2) Since according to invention of claim 2 the engine speed of a prime mover was controlled irrespective 
of actuation of an accelerator pedal to the set point set up with the engine-speed setting means when 
actuation of a control-lever means was detected, an engine speed can be controlled to the value suitable 
for an activity at actuation and coincidence of a control lever, and workability improves. 

(3) either of the rotational frequencies set up in the rotational frequency of a prime mover with the transit 
upper limit setting means or the rotational frequency setting means when according to invention of claim 
3 actuation of a control-lever means was not detected and actuation of an accelerator pedal was detected 
beyond predetermined time — since it was made to control to a low value, crawling transit of a car can 
also be performed easily. 

(4) Since the rotational frequency of a prime mover was controlled to the value higher than the rotational 
frequency set up with the transit upper limit setting means at least when the load which acts on a variable- 
capacity hydraulic pump became beyond the predetermined value according to invention of claim 4, the 
Takama force operation is also possible. 

(5) Since the rotational frequency of a prime mover was restricted to the upper limit set up with the transit 
upper limit setting means at least when failure of a pedal detection means to detect actuation of an 
accelerator pedal was judged according to invention of claim 5, the overspeed r.p.m. of a transit motor is 
prevented also at the time of failure of a sensor. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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<7>^ ^ >3i<>:7* 1 0 7^cr)^tffla::J> h P -;^>'^';^y 
1 1 ccoiirTn-rfccD-c^S, 0 2OC7j^-r<l: ^k:. x> 
i^:^ (MiftIS) 2(cj:0|g8ti^n^pJ^§S^-^^>^ 
>:7*l 0;&^6cDtttHfflti. n> h P-;u>'>'Ji/:^l iccj: 

;P :/ 3 ^ F^M U /c :/ - + ^ >^ 4 ^Sr Bj^S^SM^ 
BE) i^t7r^>y'K:t}tLXK:^^>v-4 iv^m^ri^o 

[0010] y H^>ji<>:7-i OCDMKSi^iJ^O:^'^::^'^ 
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tfMnm(DM^mt2 i 5 or.p.mc<:. {mmcD&m^ 
1 9 5 0 r.p.m.cc-eti-efiSispstiSo c<om:h 

^U-^ 1 0B«:^?&^n>5<h. S3<DP— q p^SCCifi 
[0 0 1 1 ] ^tf-t-^ 1 U-^ 1 A 10 

<fcor. •t-5?M^Sqm«m«:^/h2©l®K:^0» 

[0 0 1 2] ^WP > MelBg^. ^<>(Uy hTiOy'l 0 

2:XE.tf^m^f^—M<om7^Ua v V^^}\^^ l 6 20 
A,16B<h. C^D>'^V^ > h>'^';U^l 6 A , 1 6 BtCfg 
ML/. >'^Vu■> ^>^^';^:/l 6A.1 6 B--CDMOffl^il 
Si-r-S— *tC3^>;:<P-U^->>'^Ol/:/l 7A.1 IBt^ 

;^^cJ:^9>'^V^ h^^'J^:/l 6 A>0^fglij$n. 'ik^^^c 
J:t9>'^'W'D > hv'^Vl/z/l 6 B:i&5^Sb5n^o cntCcfc-? 

^^';^:/l 1 (7)>'^W^ hiCf^fflU, -?•C7)>'^*^D > 30 

hEE^JC£"vOrr:i> h n l l &iF(4^^/ct3:R 

[0013] T^-feJlz-i^^H 5<DHul@l^tcJ:^>mM^ 
6A:^5>'^*H^CI •:; h^>^'l 0A;&^6CDEEtt^®»rb. 
o-J^/^'>^^:/l 1 (3[)>'^•^^ hJcfpfflLrii/cJE 

tt:?!>5>;p-.y ^^>>r^';^:/l 7 A. ^^f>'^'-f P ^ h^'^VU 40 
>^1 6 A^:/rL'T^>^Cc^>E>o C(7)i^. ::^P-';^ 
->>'^';l/:7'l 7 A©^0CC<|:0K0tt3l)^.^6n^7t>^6. 
p> hP-JU^^Vb:/l l«^^(C*3:CiSCC^01^t> 
r3> hP-;^>'^v^yl 1 ^^tfiS{4Mic^«9^:b^ 
<!:. y ^>JJ<>:7'1 07&:»6(Dttmffit3:^>^--.K*:). ^ 

[0014] C(Dm^. m(*tititt;^?OCj: O^^f ^M 
0, ll*B^"-h»^RA. A7f^-hW5P±tB<!:35:2,, 50 
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^tf'=e-:$7 l:^:»e)0r>EEtt5J. ^ >;^^v^';^>^ 3 

tf-t-^ l(<:::ru-+EE<bUrf^ffl-r^>o cn^JcO^ 

:/u-+EE«u y-r?.'^*J^>^l 9 A. igBcccto.-e 

[0015] d-^^f-Jl/^JES^a-^JKDf^^r^ 
>h«/c<bx.t^. >^--A. r-A. ^'^^^u^ h7!^^6/j:^„ 

hffl>'^VP Kpl5§^f^aL-C-/-A>r>VP^> h 
|glK^^brc^€>o :/-A^f^l/^N'--BL^^f^-r'5> 
<b. ^co}*f^S(cic;Drj«EE^ (>'^•>rp■;^ ^>'^v^:;^) p 
VT'MGE$n/c>'^•'Y P hJi<>77'l 0 A;&^6C01I:^tcJ: 
OttJE^'WP :; h^JSS:cD:/--Affla>hp^jUyN';l.:/ 

13. 2 3 (^1 ) *^W}ft:bO. P^-OTiOy^'l 0*>6 

©ttaite?&^=j> hP-;^>'^'-^^:/l 3. 2 3^/M/r::^- 
AS/ 'J > 3 3 tc^5!?>n. A V y > ^' 3 3 (Df^lSSCC 
J:0':^-A;<)S^P5-r^. y'-2.m'^\y^^-BL^^-J>. 
±tf fflijtc»f^-r 6 <t A S/ y > 3 3 AffliJtCBE 
?*7&^#J&^ti. y-ATtfWc^,f^r^i:/-A>/y> 

iS2^3 3(DP u; F»Clitt;&5et$A^^^^ 
[0 0 16] ^5«. T^-fe^^l/^^^H SCDSfP/l^a 

CDtttBffl«. l^/^Lr>'^'^ :; hffln>hP-JU 

>'^';l/>^l2. :/-Affln> hP-J^>'^';^:7'l 3. T— A 
fflr3> h p-;U>'^';l/y 1 4 . Iiglalfflp> VVi—)\y^^)\^':f 
2K T-AfflP> hP--^^>'^'>^^:/2 2. :/-Afflri> 
h P - Ji/:/ 2 3 *j J:c/^lifl3 p > h P - ;^>'^v^:/ 2 

4^a-^r^>^--^:0^n^<hi^>CC. ^g§L2^/My 
T^^f^-:$^fflp> h P-;l/>'^'>^^:/l 1 J:0'2 5 
-or^>^^^;&^n€)o ©SSL 1 . L2(CCi^n^n« 
f:)4 2. 4 3 7:)5^C:t6n. ^0 4 2 ,4 ScDTiSfiJtCf^ 

-etiijc^f e>nt:i^€>o p> hP-;u>'^;i/:/i 2-1 4. 

^>Lrn> hP-jUv'AVI/t/l 2'-l 4. 2 1^-24-^ 

'miC0'Si§L2<DEEm^±nU. v^4bi)^:^ 
>L-CP> hP-;i/>'>';u:r 1 1.25. ^irufy^r^?^ 

[0017] a6tij:->t»iPifeii^$ijffli-rw«i5isg 

(D:/p i?S"C^O. CPU;^j:<^:'r'fil^$ti'5:3> hP 
-^5 0tcJ:0&SS?&WiaP5n^o X>SP>2CD*V>* 
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(•CJ:»)*llffll$nS. *'>'<:^2 6{c»";>ftS«2 7«r:fr 
Or'-J^f->i^H^-iJ2 9*5^^^n. C©.-i<T->VH 
^ - 2 9 j; 0 i>-:^>2(DlHllKi4{cfc.(;fcj!/>'<:^ u 

It. 05«:S^ly/cBE:tj;^'f ■>9'4 4 ,4 5 i, m'm.o) 
iHllEiStl 6 0 0 r.p.m.,2 1 5 0 r.p.m.^^^-T ^IhIK 

i^sg4 7 .4 8 i. m^<o^/m^^ m^UQ 0 
0 r.p.ni.) ^mM-ri>w^WM'&mA Qifi^u^timm 

^StlXK^i,^ Uii^ |5I|Si$^ifV-V^U4 6-C«9 OOr. 
p.ni.~ 1 9 5 0 r.p.m.(DBM'Cm^^ifiWC^iinh, 

[00 18] miu.^>vu-=7boomm^mm-ti> 

©J:^^ci^14(cJ;0(51$5SJ[i9:S4'''C-V';i'4 6 (^7->-> 
a^-^f) d>6©lt#{c:>!*)Ccv-r-Sg^lilfel^ (^^-Ci'jU 
iHi^l^Na) *m:t)-r-5.. lHlfetil9:«S4 7{ca:«$4a 

fcrnS^lElSt 1 6 0 0 r.p.ni.«. @lESJ!*IJSgX v^b 

«/^filS!R|p|ffi5 a-ctjssiiieiat i e o o r.p.m.i ^ 

[0 0 1 9 } ^tfffl)E;^X-<' ■:;9^4 5*^e©:r>/:*-:7 30 
fi-^ti 5f -7 5 4 itePSIfiJ^lelSS 5 5 CC-en-mA;^ S 

ns, ^'-cv5 4«, ^iTfflBE:*;^^-^ ^^4 5*^6©:^ 

>(i^*^S^rat 1 (F"I;S.«2#) W-KJ-rSi^fiSM 

KsS<;ft-^tll:tjS 5 6 \mim^^^^ b. iHiia^SiMx 
^ 5 2 DS. ^^ffiSfr^ t 1 ft^^fJ. H2 5r h 
fi^*5 A:^ S ti ^. * -cKfiSfi^ Ui:^S 5 6 3? v©tt 
.^(cf6j*5erKfiS;m^<&Mwrm;'3-r 4? ^' v 5 4 « 

fflE:^ x-Y-^^453&>e>©*:7 fi-^CC J; 0 . * /c« 
:t >ft-^©^^B#pa t 1 ©itB#{C <fc 0 IH2 5' h 3 40 

5 6 i Hfism-^x 5 7 cc-e-n-en A:^ 3 

ffl^!5cM-^m:^S5 6*>e©B!fi£m#{3:. f'f^fflll 
■:;?-4 4*^P>©*>fi^ CJ-fe -;. Fff-^) J; ^ 
■C'e-©til;b^ff±-rS. EflfiSM-^X-r ■;-9^5 7«. fP^ 
ffl)!:^;^ -r f 9^ 4 4 *>6©:*->^^«: J: oTPiSJcsn. 

:t 7 ft-^(C J: -5 T Irl G 6 n S „ 

[002 0] ^m¥mm^ 5 5 {i^tffflii;^)^ -y 5^ 4 
miiCit5V<DX:bicMbX0. 5V <5^•7fi-^) . so 
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«4. 5 V (:t>ft-^) *tB:^-r.5)<fc-5<cii^3*ir(,^ 
[002 1 ] raii^^SS 8«. S^-k>V-4 1 *^6© 

^t)P 1 ) «±«:/J:^►i/^-r v-<)vm^'S:mt}L. m 

5 9«. mmmiT^A -j^f-Abii^-*^^. tuir>%. it 
\mmiy^'<-j^Abti>hA. 5v*iA:tjsn. a^om 

tB;^ L. . WLWmkT^ 6 1 ^S.-^. b ffliJA^ ^S.-^i 
a ffllK:^ ») fex. .5, WCS^m^:^ -( y9-6l ©SS.-^. a , 

<bg:^Ii)|£|^2 1 5 0 r.p.m.*5^;*cfii3l!RlHlSS6 2(CA 

r.p.m.*5SAffl31!R(HlSg6 2 {CA:^$ 
[0 022] SAfitiSiRHSSe 2 g:^lPlfeSK2 1 
5 0 r.p.(n.S/c(*9 0 0 ^.p.m.i®/^^ljl^R|0l8S5 3 t? 

miRstifcmn^t^itmL. ^©^Afii?:ai!R-r-s. 
-2 7©^fia«i^Ts§iriaiiiiiEis;N0 iibissn. 

- f 2 8 *JfiRS 3 n-2) . 
[0 0 2 3 ] 08K:*it,»r. S-r::^r-y7'S 2 1 -ClelK 
ifcfg^fiiNini$IJtai[plKiJ:N 6» <!:=l:-&n-?'nKi?^jZ.^?»'. 
;^f-^7*S 2 2{C]ltf. X-r-y 7"S 2 2T?{J. Ne-N 

i n©iem*®i^MA<!:Lt:y*>;cc*SfiSb. 

r, I A I ^K3!)^5A>^#IM-rS. wS^tlSiXT^i. 
:?'S 2 4 ceil*'. liIKSfcMA>0 3!>iS*>^*IJ«L/. A> 
0 6 $)Jffl)llfeiftN d *5(l$S^ig^fiiN inJ: 0 A# 

^&jg^-r.5ffi-^*-'t>'i';=^*-:S'2 8ccai:^-r-5. cticc 
J: f) >'^v^;^*- ^28 *sig^L. x 2 ©0lKl^*sfi 

[0024] — Ago fi^itmmmmwiN e 

i^f&^fiiNinj: ^3 hA'^si.K -o}^<omm^^mmmm 

li^J;0 4>(St^75>6. x>i;>>|5|iEtS[5r±tf^fci?)X7=- 
ncciO. >'^■-'^;^*-^^2 8*5iES£L. x>iP>lD||£^ 

2 7^cii^-c*-5'^?±^g-^^:^l;^l/, cn(cj:ox> 
s»4 1 ©isiKia*!— Sfiifc^jf sn^o ;^7---'7-s 2 
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5-S2 nmn-r^i:Phii>(cm^o 

[0025] Ja±©J: ^K:ti^3nfcttEE^tf*M©«F 
(1) S9«, 5^4 4 ,4 5 <fcx>>?>(51 

imMm^m ( p d< p i ) ■cs,»3 , m^-^^mss « 

SlS^y ■V'JI^4 6 IC J: 0 ^^■^'Jl^^^kmf^a ^rlSBU 
f'P^KlJiO/clilia^ 9 50r.p.m.) iC^L 

■C*J«3. 9 5 0 ^.p.m.*i®/J^fiii^ 

«le]Sg5 3icA:^3ns, 
[0 026] -^tf ^/ctJf'f^cDmaSif^- 
m^'S:m^ V , «/hfiiiS:SlHlS8 5 3 r-« ■t';i'[HlfeS5[ 

1 950r.p.m.*5jlt>?3tl. 3 S;*;fil^lHlS§ 6 
2r'fc3<'-<-t'Jl'0fe®[l 9 50r.p.m.*SjUR3n-S, 20 
-yT^UmSa 6 3 ■C»!i<r-> V a ^ - 2 9 /ft^ e>®*^tijfii 
«Cti^t-S$IJ^lHllES5[N0ASC©lHllKS5!l 9 5 0 r.p.m. 
<b«c€)J:^fc-'<;U;:^*-^2 8**iJffllU. CtitcJ:-^ 
r, x>-:^>[1^«5<'^-^jH5I|^^1 9 5 Or.p.m.tC 

5«*>M^?rai:^L. ^^■7 5 4i}mW}-r?>, ^-fv 
^iS&f^. ©T^B#rB^*??S ( t < 2 ) -CT i'-b;U--i5^"JH 5 

(Dmt'f^^^^t. mmmmiiti^5 6imms^^iii 

tS-thCttji^^ mQ (a) iC^-Ti^JC. x-l^iy-ym 30 
lEflfeti^V-l'JUHll^lSl 9 5 0 r.p.in.<D**-C$>S (t 
= tl). cnccj:-,^, *>-r*^^j:*pi^»l©cfc^^cJS 

[0 027] -7?. 3» v@S!j{^. frSBSK ( t = 2 ) 

mmm^:^ -iy^bi^mc. s/J^fiis^[ls§ 5 3 

0K^^S4 KDWcMmmi. 1 6 0 0 r.p.ro.ASjiJR^ 
tl. SAffiillRESS 6 2 ■C^)-e-©|5I|^IEft 1 6 0 0 r.p.m. 

1 6 0 0 r.p.m.fC$IJ®3*a^, ( t = t 2) „ CntCj:-, 

1 6 0 0 r.p.m. K:P;l?>tl. 5i<>:/ttlHS*5^M3n-r 

^tT*-i7 l<DM[iIlE*5E5±3n^>, -?-©ft, Ti'-fe^U 
•-tii'-iH 5(DMIfP^-?>Jti^<L3?-/v5 4«'JS2> h34a 

Kfi!cfi-^m:^g5 6«ErM«^«ri^C:frtB:^JL.. 
x>i^>|p]lK^«^SIsll£^ 1 6 0 0 r.p.m.icmtcrih 

(t = t3). cnccjco-c. mnnhm'cr^-\2.}\'^ 

yjU 1 5©MH'P^-1^&-C*>X>ix>(5I|£Si({iJipx.6n/ii 
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10 

(002 8 ] ^(D^mifih. WA'^\yf^-^m'^^i>t, 
Ymm'^t):^ v^4 4 it^>m^^mt} l . mmn^ 

885 3r»d^''<-t';l'B^l 9 5 0r.p.m.*SStR3n 

r. x>y>[p||5t!(«if-^-VjH5I^i 9 5 Or.p.m.fC 

*ij@)3ns (t = t4), c*i{cj:t.-c. 
Sf'FK:j:0x>>?>(i|fe?^«EP]^(C3''-<-VJH5I|ifg[i 9 
5 0r.p.ni.«:$IJtai34i. fp*tt*S|^j±-ri. -e©®. i$ 
fpU>'N--©tSlf^?r-?>j?)5ifP*fflff:tlX-Y ^4 4a^ 
:7ft-^4I±S:^>L.. f 9^5 7^:Hi;-S. C© 

X\ x>>=>lDl^«:Jf^^-jKp|^ 1 9 5 0 r.p.m.© 
**r-*^ ( t = t 5) , htcifir,X. fil^^^^^--?r^ 

•jiiL/aif'prs^^Ktt. x>i;>ip|^«i^-<+^ng 

1 9 5 0 r.o.m.Vimcin. H![g«St©«Sg!&:^M*^K« 
C 0 0 2 9 ] -f^^<!:^iT©a^Sb(^- 

x>i;;>iHiiK^«;>:(Dj:^(c^-ftt--So -r^c*D-^, 
Mmi<cx.iyiy:ym^m^wiMmmiL 1 e 0 0 r.p.m.uc 
mm^infci^ ( t = t6o) r. af'^u^^-^aif'pf s 

i. f^*fflffi:^;^'C ■vg^4 4A^P,©^>ft-^iCj:i3Erl)iR 

5^ 5 7 Ji^pgisc-r c ntc 0: ^ T . mmm 

m:^^ v^b2ifi^^m\^. 09 (b) {c^-TJr^tc. x 

95 Or.p.m.tCfliaS 

n.2) (t = t6) o */c, mm^nmcmi'^iy^-<-^m 

V^UXX.>V>}^^m^if-(^')\^m^^l 9 50r.p.m. 

(t= t70) . «?f4'{C^f'PU^^'-©glf^=Sr^ 
*r:>-/v5 4*5BFf^B$r^ (t = 2) ?:ftB#-rS<!:, m 

fiSm-^di;^S5 6«KfiRfi-^*m;^b. x>i;>>iHifeS5c 

«l9;S0ite» 1 6 0 0 r.p.m.K.mmStl^ ( t = t 

7) , cnccjr-oT, mM^ifB#(c«af^b>'N--®^fp 

«:-?>J!6rA^6§T«B$P^ (t=2) f^fc-rtC. X>y>|51 
nm^wtmm^mi 6 00r.p.m.CC-rec<t*s-C#-5. 
[0 030] f'Pl|B^K:x>s;>[i||ESi*5^f^-\^;K51|i?S 
1 9 5 0 r.p.ro.K:©J®$4afcR^.r. r -feJU-^ 5?'JU 1 
5 4afPUr5f-f7 5 4*S0f^^Pa (t = 2) ^itB$'(t 

( t - 1 80) . HlfP^>'^•-©al^^?r•^^^)-Si> BPfficcK 
^ft-^ai:^S5 6(iHfiEfi#^aJ:^b. E9 (c)(c^j^ 

■rJ;'!>tC. x>i^>|Hl$E?[fttt^^lil^iil 6 0 0 r.p.m. 

K:*i|®)sn«. ( t = t8) . cn(cj:-,r. {mi^TiS 

[0 03 1 ] (2) mm,mm^y-(-^)iy4 6^wc-&m 
(^-i-v^m^m) ^^itsi±tcm^. ^<DWi:&mtK 

tST.'i '^^4 4 ,4^, x>i^>[DliSi5[<!:©KI^«Hl 
0(a), (b) l<Cfnr^^icU^, /jcfc. 01 0 
(a), (b) r«E;'3-fe>-9-4 UCj:o-C^m3n/c 

^mMmmnmm' ( p ci< p i ) r-^.^, ® i 
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0(a) K:7n^<fc5cc. ^'^■\')v^m^m^m^s 

4 7 V^M^tlfcm^^^^ 1 6 0 0 r.p.m.JilTtC^^ 

PdxSS^'fi'JUl^iSt^ 1 00 Or.p.in.«:iS3t-r 

[0 03 2 ] S 1 0 (b) tCmTJi^fC. y>(^'J\^mn 
IS!?r^ffll 9 50r.p.ni.K:^Sb. Ti'-b^l'-^^^JH 10 
5*§fSB$ra ( t = 2 ) ti±Sfpmtf. S/jNfiljlWIsI 
885 3-C«^Inl$ElSl 6 0 0 r.p.in.*iil!R$n. i> 
$^>lHl^?B!»ia:^lHllgfK 1 6 0 0 r.p.m.{CSljaJ3nS 

( t - t 9) . ^®f^, i^^-r •V'JUpIfe^^rS^lBlfe^ 1 
6 0 0 r.p.m.WT {t«l;iti 1 0 0 0 r.p.m.) (C^^T-S 
i. x>i/>|llSS»*©5<'-/i?'^Hg|0a!l OOOr.p. 

m.Kifijfflisn ( t = 1 10) . y-r •V'-'UHife^^s^fii i 

9 5 0 r.p.in.«:^-r*a«, i>i>>Iill5»«^S|5I|£ 
1^1 60 Or.p.m.icmm^ii.^ (t = til) . -TiS:*) 

iy>m^mt'j>fj: < t 'bmm.mm i e o o r.p.m.tjT 

Or.p.m.^SjMlKSn. x>i;>|pie^K5f-f -t'^UHHgSi 
1 9 5 0{C*J®$nS ( t = tl2) . CiltCioT. 

[0 03 3] (3) \£t)-^ly^A\<D^mmPdtM 

5, x>y>[5I^S{[i<DK^{*0 1 0 (c) (cs^-r<t^ 
(CfjrS. Ajrtj, 010 (c) r«. fPISfflff:^^ 5- 5^ 

^i<mm.mm^ e 2 -ccjeie^^^^s 4 a -cmm ? 

n/c^aiiSfc 2 1 5 Or.p.m.*sjllRSn-C. x>i?> 
lsieS$tli^^lHl$ES5[2 1 5 Or.p.m.CC^t-S ( t = tl 

3) . cnfcj;!?. i«.^:^)^tf*i^tg<i:^co. mmm& 40 
>»ui'*s?iiit>orE:^Hz>-9-4 1 ©i^ifflfiiP d*iH^SfllP 
cn«: J: 0 . sAfii38tRiii886 2 Tammm^ 1 6 0 

0 r.p.m. x.>iy>M^lt^mmUm.l 6 

0 0 r.p.m.tc$ijiai^n€> { t = 1 14) . ^(D^W:. i&m 

;'3^^fB#K:»x>>>>|5iei^A5^^|Hiei5[ 1 6 0 0 r.p. 

m. {d^'-fi'^mitefSlAil BOOr.p.m.JUTOi^Wd''-^ 50 
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i'^ngiK^) sr-jg^i>b. x>i;;>|5i^«:iii5{cit;G 

[ 0 0 3 4 ) i»^*J«|5Ilfg 5 5 tc J: 0 ^tf fflE^;^ -< 

5^ 4 5 ©iSSe^lJSAi J5: ? *7 S <t . &l.mm^^S§ 5 5 «P 
KS!t*IJKX-<-^3^5 2CC&M{t-^?:ai;'3-r.5. CtxtCj: 
or. «:/|NfilSIR0SS5 3 "CWS:^!^ 1 6 0 0 r.p. 

mitmi^mmtRmsiG 2vi>^<DttmiR$tn: . x> 

5^>lHll^S!«ii^!S< i h^mm^m 1 6 0 0 r.p.m.t^T 

[0035] C<DJ:^ CC:4^j|Sfe(DJfJ.@.r«, T tP-\z)V-< 
^JV 1 5 Aim^^«±Hlf'? 5 n S i . X > V>>^m 

^'j>tj:< t i>m-m)m.n^^WL i e o o r.p.m.wTccfij 

®-r S J; ^ «c b /cCDT- . :^tf * - 4? 1 cDiailfeAiP;5± 3 
-5 JS^J^c i X > > [p|fElS*5^^cc^*5 5 C i < . 

- > i^/ftsi^ji-r 5. * /c . m «0 9 ® t = 

t2«cii^b/tJ:-5«:. rd'-fe;l''^i^.)H 5©aif'^^pg*& 

L.-cA:>6ms^ram«:x>i»iiiss![*sMii>-rso-c. 
^^u^f^pgajg i IS) ffij {c X > y > nif j^^i>-r -5. 
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